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• Biofouling / “Antifouling” 

• Porous materials 

• Porous metals for increased corrosion resistance and 
interlocking 

• Porous ceramics + solvent free polymer 

• Biocorrosion resistance  
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Fotos: Dr. M. Baum, Gl. Ålbo, 2014 
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„macrofouling“ Wikipedia (LimnoMar) 
 
M. WIEGEMANN,  & B. WATERMANN (2003):  
Peculiarities of barnacle adhesive cured on non-stick surfaces. J. Adhesion 
Sci. Technol. 17(14), 1957–1977. 
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Metal pore etching: Nanoscale Sculperting 

M. Baytekin-Gerngross, M. D. Gerngross, 
J. Carstensen and R. Adelung, Nanoscale 
Horizons, 2016, 1, 467-472 

hook-like structures: 
 
mechanical interlocking when 
enclosed by other materials 6/18 

 



Metal pore etching: Nanoscale Sculpturing 

AA 5457 

sculpturing via crystallographic etching → remain of most stable surface elements → 
higher corrosion resistance 
 
further Al alloys possible, already tested with multitude of alloys 
 

AA 6060 AA 1050 
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Metal pore etching: Nanoscale Sculpturing 

higher OC voltage 
  

→higher corrosion  
    resistance 

open circuit forced  
corrosion 

flat line in OC 
 

→electrochemi-
cally stable 
surface 
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Metal pore etching: Nanoscale Sculpturing 

mechanical properties of polymer limiting for joint strength 

sculptured  
surfaces:  
 

only cohesive 
failure 

joints to sculptured surfaces unaffected by grease, moisture etc. 
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Catcher substrate 

Upscaling is possible 

Upscaling with University startup 
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ZnO Nanostructures  
(variation for smaller structures) 

Various shapes possible: No nanoparticles!: Nanostructured microparticles… 
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Flexible nanostructure  
based ceramics 
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Composite materials: PDMS/ZnO 

• Energy uptake during cracking 
• Fracture supressed! 

e) 
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Tetrapod filled conventional polymers 

-„Simple“ polymers: same tensile strength @ 30% reduced weight 
-Epoxy ~ performance of high performance glues 
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Tetrapod filled polymers “Polyramic”: 

Tensile machine limit 

40%  
higher ultimate 
tensile strength 

108% “elastic limit” 

New properties by compound materials: 
UV resistant, Shape memory, biofilm inhibiting (antifouling), solvent free… 
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max. UTS ~60 MPa. 

Droplet impact resistance 
> 5 times vs.  
commercial products 

DKL-WEA (BMWi): 
unfilled PU 

Polyramic 
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Biocorrosion resistance 

Pacific water tank Geomar Aquarium Kiel 

PTU + 5% tZnO 
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I. Hölken, M. Hoppe, Y. K. Mishra, S. N. Gorb, R. Adelung & M. Baum 
"Complex shaped ZnO nano-and microstructure based polymer composites:  
mechanically stable and environmentally friendly coatings for potential antifouling applications"  
(2016) Physical Chemistry Chemical Physics Vol. 18, pp. 7114-7123  
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  Thank You! 

-> New composite solutions for  
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